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12.1 Input via speech recognition

|deal applications
Hands busy or covered in “gunk”
Manual input already overloaded
Disabled users

Method of operation (Fig. 12.1)
Recognition vocabulary represented as stored patterns
Speech sampled and digitized
Waveforms or their parameters compared against patterns

Fig. 12.1 Components of a typical isolated word recognition system (BGBG,
1995, p. 548)
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Dimensions of success
Size of vocabulary: A few words to tens of thousands
Accuracy, recognition percentage: >>95%, >99%
Repeatability of performance
Cost
Speaker-dependent vs. speaker-independent
Training not required or easily trainable
Location of microphone
Acoustic environment, quiet or noisy environment
Discrete words or continuous speech
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VIDEO — The OM System Spoken Language Interface
(Carnegie-Mellon University, SGVR 64, 1991)
Methods of user error correction
Recognition architecture
Usage of lexical and syntactic information (certain words
& sentence structure are legal & therefore expected)

12.2 Output via speech synthesis

Why is the problem hard? Examples:
How to pronounce “gh”?
No sound in “thorough”
“f” in “enough”
“g” in “ghost”
How to pronounce “invalid”?
Not valid ==> Accent on second syllable
Disabled ==> Accent on first syllable
How to stress (intonation)?
“| told you” means different things depending
upon which word is stressed

Method of operation
Digitized (stored) versus synthesized speech
Synthesized speech
Phoneme-to-speech
Text (ASCII)-to-speech (Fig. 12.2)
Retrieve or generate waveform, convert to analog, output

Dimensions of success
Size of vocabulary
Bandwidth, data rate
Intelligibility
Cost
Naturalness
Discrete words versus connected speech
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Fig. 12.2 One method for conversion of text to speech (BGBG, 1995, p. 543)

Applicalion progrics

IERL “Nlr 7T
1 i cond

Tasg marmilacer

=i Vw17
10 hyeehecond

Ehetinsries

Pellinr T

Teat &ata msde ap of Esgliah words and smben 1 e Smipul of mavy kiseby of
apphitation programe: ward processon, slectronis mall yysems, Ssabae specsl
harsoar resders. eec. This formss, the iritial inpet for BST T-T-5 We dwayn  sosd
ome und of wpplicaliss progres; or oreane e AL T-T-8 e

Thet nenr normalises cosrers eearydilag i he 61 sream o s Far cuwnple, =1 990"
Beciel "nbteaten ninaty” and “Dr.” becomes sy ~domsr™ o “deive,” & ippeogrisse,
The corrent narmalioe i quine lrge amed compier. 'We could use & much smpler ohe, but
& prmsklieed i eyl peeded. Cusiom seemilisers balp optmizs performescs |1 s
o appliceend, wiach ofio haes e OWE EERERTT BTy s,

Some words in English sre not pronounced s sccoedance with the basic rebes for Eaglivh
profosisdion. The wosd “of,” for rusmgia, i1 the anly ok whaiw & final ™1 i pre-
noumded v." To day e words corectty, She sysem ciores § [iddem|c mmscpoon
0f Shew ENECL PrOnURCRon in 8N ERCe( difthiry. The diotiossrs (i slso nesded i
sinm prammsesd s oo parsoular sy for e by ey modak in e
I¥Eem

The befies-do-phoname Mektd Ciaer Emgiosy spelbmg i phodese mymacripron, stich
Are & e L0 TpIEEmgies of profmscidlion. For pusmpds, (hi word “om™ I

TEEAT A ag -!-‘WWWHHH'-_I."J}.'-
“-etg " are aleo whennfed

Thes el y rules creme the imiosation pamem. of riypsim, of iemsesees (8 e st All

leai-io-rgamch Eymam bave vomewhan polbotic prosasdies bt e oompstr, anlils

el igtaken, follows nignd ralts. Howsver, chd wien o P prediodic ~Sacrinn”
im0 B SERE 0 i 4 pedth] minnansow pamenss

m-ﬂ—mﬁ.‘dmmmh-mm&hwu
phimese 1" it prosounced diMestly im <™ “wom, ™ w5 "5l ™ Usery oo e
phonsmss dirsctly inse e T-T-3 symiem o this poese. Brpaaning da 13- iz pelionnmas
b, {or compler comnd of pronescianon,

The vimie garentation modubs turms phons Inin s chm 1. (N smabler wpaech fitei.
-hlﬂnmuuuuummr.r.;hﬂ._ﬁf_ﬂm
sumbser of difberem vonii. There dafast “hend modeis™ cam by eommsively sedifed,
auiag il instrections slord, |0 frodece meay diffeni camecier vescra,

The irmerrupl dever iakes frames ind sends them i the oot hisdears o repulas
Inervi of from 5 10 13 millisecends.

Vifionn kimddy of guipal baevdweey can be mied for e finel megss of T.T-5, T-T.5 o
drive i geacsel purpine digisl Bgnsl peoeiiig chag, wech o due Texns bt
TR T20, found & dokbderd vonce processmg FyRemd. Hoerrer, i gl [prodeces axcellani
mauhin with imspenties fomamer plecromicn sprach 2hips and Can ren res withows any

Figure L The process of convertisg (601 i spoech parsmairy is Derkesss Speneh Techaslogies T.T-5 issdem.

25 February 1998




CSC 318 Notes 12 —5— 25 February 1998

VIDEO — Talking to Machines (University of Wales,
SGVR 88, 1993)
Speech input and output
Consequences of failure to anticipate user errors
Example of a real application
“Design principles”, but consider whether or not they
are valid if:
Users are very different, e.g., handicapped
Machines and context of use is very different, e.g.,
portable PDAs rather than desktop machines

12.3 Recent advances in speech I/O
Word spotting for speech skimming
Speeding up digitized speech output

Multi-modal input and output
Use together with other technigues, such as voice
output, language understanding, large screen display,
gestural input

VIDEO — PUT THAT THERE (MIT, 1981, SGVR 13)

12.4 Auditory output

Roles for auditory displays
Alarms and warnings
Status and monitoring indicators
e.g., feedback from control inputs
Messages and data (perhaps encoded)
e.g., responses to user queries
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Visual versus auditory displays (Fig. 12.3)

Fig. 12.3 When to Use Audio or Video Displays (BGBG, 1995, p. 532)
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12.5 Non-speech audio output

Motivation
Consider role of sound in video games, driving

Warnings (e.g., sound of blowout)
Status indicators (e.g., revving engine)
Feedback (e.g., grinding gears)

VIDEO — Sonic Finder (Gaver, UCSD and Apple, mid-80s)
Hear the trash can through a “tinny crash”
Hear amount of space on disk through reverberation

Hear status of scrolling through ascending or
descending tones

Issues
Appropriate acoustic design
Storage requirements or real-time processing

Acoustic pollution

VIDEO — LogoMedia (DiGiano, Baecker, 1993)
Use of sound in software visualization



